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Hypersensitivity reactions with prolonged infusions of beta-lactams?
To the Editor,

The use of prolonged (extended or continuous) infusions of beta-lactams was a hot topic at the
European Congress of Clinical Microbiology and Infectious Diseases (ECCMID) 2018 in Madrid.
Prolonged infusion dosing of beta-lactam antibiotics is being increasingly used in intensive care units
in an attempt to optimise treatment with this most commonly used class of antibiotics, whose
effectiveness is challenged by increasing resistance rates. We agree on the pharmacokinetic and
pharmacodynamics arguments for using these agents as prolonged infusions. However, when
applying prolonged infusions, there are several important issues that need to be considered.

We are concerned about the degradation and/or transformation products of beta-lactams which may
form in solution, and the possible increased risk of hypersensitivity reactions. The majority of studies
evaluating prolongation of the infusion time, did not report on possible adverse events (1). Several
penicillins (Penicillin G, methicillin, ampicillin, carbenicillin, ticarcillin) are reported to form antigenic
degradation products and polymer conjugation products during in vitro storage (2). Stored solutions
of the narrow spectrum beta-lactam benzylpenicillin (Penicillin G) have been reported to give
sensitization of lymphocytes and formation of anti-penicilloyl IgG antibodies. When freshly prepared
penicillin solutions were administered these effects were prevented (3). Increased frequency of
adverse reactions following intravenous administration of stored benzylpenicillin solutions, including
rash and eosinophilia, was reported in a study published in 1984, where freshly prepared bolus was
compared to stored solutions given as infusions (4). The so-called “stored solutions” of
benzylpenicillin where stored for up to 36 hours, which is a clear exaggeration of the wanted
prolonged infusion time in clinical practice. These effects of storage of benzylpenicillin solutions have
to our knowledge not been confirmed by later studies. Narrow spectrum agents as benzylpenicillin
are not widely used anymore, and benzylpenicillin is often used with a buffer in settings where
longer infusion times are necessary. We are still concerned that the subject of hypersensitivity
related to time in solution is relevant, both for narrow spectrum beta-lactams and for more broad-
spectrum beta-lactams. Mouton and Vinks briefly discussed hypersensitivity and time in solution for
beta-lactams in an article from 2007 (5), but the subject is seldom mentioned nowadays.

As hypersensitivity may be related to time in solution, hence stability, we will also discuss some
stability data. The issue becomes highly relevant when longer infusion time than recommended in
the product information is desired. Degradation of beta-lactams are among others dependent on
temperature, concentration, and the solution used for diluting. Microbiological integrity of the
product is also crucial, but will not be discussed in this letter. Few beta-lactams are stable enough to
be given as 24 hour infusions. A reference manual reports that meropenem for intravenous infusion
is stable for 1 hour at temperatures of up to 25°C in sodium chloride 0.9 %, at concentrations of 1 to
20 mg/mL. The same reference manual also reports that solutions containing meropenem 10 and 20
mg/mL has been found stable for 12 hours at 25°C (6). Stability studies are often small in size, and
are performed and analyzed in a number of ways. As the study designs used are quite heterogenous,
the results often vary from publication to publication, and are therefore often challenging to use as a
base for choosing the optimal infusion time. Unless a reference manual is at hand, the information
found will often be inadequate. For beta-lactams it is also crucial to know if the data reported is with
or without buffer added. Some piperacillin-tazobactam products are formulated with buffer, while
others are not. The consequences of lack of chemical and physical stability for a drug are among
others less effect, and hence no clinical cure.

Implementation of prolonged infusion of beta-lactam antibiotics is fraught with a number of
important practical issues that, when not considered, may jeopardise the therapy and be harmful for
the patient.



The information on possible increased risk of hypersensitivity reactions related to time in solution is
complex to evaluate and might be a good area for future research. We highly recommend
collaboration to find solutions on this important matter, instead of professionals one-by-one
interpreting litterature on chemical stability and adverse reactions. We would also like to encourage
inclusion of data on infusion times and adverse events in a systematic way in publications. Comments
on the hypersensitivity issue related to time in solution for beta-lactams will be very appreciated.
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